Here we describe a collection of re-sequenced inbred lines of Drosophila 21 serrata, sampled from a natural population situated deep within the species 22 endemic distribution in Brisbane, Australia. D. serrata is a member of the 23 speciose montium group whose members inhabit much of south east Asia and 24 has been well studied for aspects of climatic adaptation, sexual selection, sexual 25 dimorphism, and mate recognition. We sequenced 110 lines that were inbred via 26 17-20 generations of full-sib mating at an average coverage of 23.5x with paired-27 end Illumina reads. 15,228,692 biallelic SNPs passed quality control after being 28 called using the Joint Genotyper for Inbred Lines (JGIL). Inbreeding was highly 29 effective and the average levels of residual heterozygosity (0.86%) were well 30 below theoretical expectations. As expected, linkage disequilibrium decayed 31 rapidly, with r 2 dropping below 0.1 within 100 base pairs. With the exception of 32 four closely related pairs of lines which may have been due to technical errors, 33 there was no statistical support for population substructure. Consistent with 34 other endemic populations of other Drosophila species, preliminary population 35 genetic analyses revealed high nucleotide diversity and, on average, negative 36 Tajima's D values. A preliminary GWAS was performed on a cuticular 37 hydrocarbon trait, 2-MeC28 revealing 4 SNPs passing Bonferroni significance 38 residing in or near genes. One gene Cht9 may be involved in the transport of 39 CHCs from the site of production (oenocytes) to the cuticle. Our panel will 40 facilitate broader population genomic and quantitative genetic studies of this 41 species and serve as an important complement to existing D. 42 melanogaster panels that can be used to test for the conservation of genetic 43 architectures across the Drosophila genus. 44 45 46 47
architectures among related taxa (Yassin et al. 2016) . To this end, we have 77 developed a new genomic resource for D. serrata, a member of the montium 78 group of species. The montium group has long been regarded as a subgroup 79 within the melanogaster species group (Lemeunier et al. 1986 ), but has more 80 recently been considered as a species group of its own (Da Lage et al. 2007 ; 81 Yassin 2013) . Although montium contains 98 species (Brake and Bachli 2008) 82 and represents a significant fraction of all known Drosophila species, there have 83 been very few genomic investigations of its members. Recently, genomic tools 84 have been developed for D. serrata including an expressed sequence tag (EST) 85 library (Frentiu et al. 2009 ), a physical linkage map (Stocker et al. 2012) , and 86 transcriptome-wide gene expression datasets (Allen et We received reads from the Beijing Genomics Institute for which approximately 135 95% of the bases from each line had a base quality score greater than or equal to 136 20 (Illumina GA Pipeline v1.5). Read quality was also assessed using FastQC 137 v0.11.2 before being mapped to the Drosophila serrata reference genome ( 
Residual heterozygosity 147
The residual heterozygosity per line was estimated as the genome-wide 148 proportion of sites that remained heterozygous after 17-20 generations of 149 inbreeding, more specifically, we summed all of the genotype call that were 150 heterozygous and expressed this statistic as a percentage of all genotyped sites. 151
In addition, for each site in the genome that differed among the inbred lines, we 152 calculated the percentage of lines that were heterozygous for that site. inbreeding, residual heterozygosity in our lines was very low and we observed 306 only a small proportion of segregating sites within lines, suggesting that 307 inbreeding had successfully fixed variation across these genomes. Of the 110 308 inbred lines, 104 had fewer than 2% segregating SNPs and 82 lines had less than 309 1% segregating SNPs (Fig. 2) . Across lines, the average proportion of segregating 310 SNPs was 0.86% ± 0.11%, less than the theoretical expectation of 1.4% for lines 311 that have experienced 20 generations of full-sib mating which corresponds to an 312 expected inbreeding coefficient of F = 0.986 (Falconer and Mackay 1996) population. When this phenomenon occurs, it is expected that regions of the 329 genome with high "apparent heterozygosity" will associate with a higher read 330 depth than the genome-wide average. Across the genome we found a weak, 331 positive correlation between the level of residual heterozygosity and read depth 332 (Spearman's ρ = 0.036, p = 2.2 × 10 -16 ). Plots of these two factors however, 333 clearly show an alignment of regions with both high levels of residual 334 heterozygosity and read depth, suggesting that the D. serrata reference genome 335 could be missing some duplications (Fig. 3) . Alternatively, this result could be 336 due to copy number variation among the re-sequenced lines and/or between the 337 reference genome and the 110 lines. We hope that further work and 338 improvement of our genome for this species will elucidate these small regions of 339 residual heterozygosity. 1.12) that were greater than that expected for a random relatedness matrix of 385 equal size (Threshold = 0.993) (Fig. 5 ). There is therefore evidence that the full 386 set of 110 of lines contain substructure in the form of two subpopulations. We 387 reasoned that the second large eigenvalue was likely caused by the four pairs of 388 lines that were highly related to each other ( "# = 0.29, 0.38, 0.39, and 1.04; Fig.  389 4). To test this, we repeated the analysis after randomly removing one line from . We therefore expected that our population of D. serrata, 420 founded from the species' ancestral range, would exhibit relatively high levels of 421 nucleotide diversity. We estimated nucleotide diversity (π) along the major 422 chromosome arms 2L, 2R, 3L, 3R, and X using a 50 kilobase non-overlapping 423 sliding window approach (Table 1, Fig. 7) . Averaged across the genome, we 424 estimated that π = 0.0079, which is consistent with the pattern seen in other compared to the other chromosome arms (Fig. 7) . The causes for this pattern 440 will hopefully be resolved through a more in-depth population genomic analysis, 441 as chromosome 2L may potentially harbour more genomic regions that 442 experience balancing selection, which would increase the average value of 443 Tajima's D.  444 445
Genome-wide association analysis of female CHC expression 446
A major motivation for developing the DsGRP was to begin connecting molecular 447 variation with standing variation for some of the well-studied quantitative traits 448 of D. serrata. Here, we applied genome-wide association analysis to the 449 expression of the CHC 2-Me-C28 in females and identify new candidate genes that 450 might influence trait variation. Using our mixed model approach, we found 4 451
SNPs that passed the 0.05 significance threshold after Bonferroni multiple test 452 correction ( Figure 8 ). Two of the SNPs are situated within genes, while the other 453 two lie within 3kb of genes. We found a further 189 SNPs with p-values lower 454 than a suggestive threshold of 10 -5 . 455
456
We note that a GWAS performed on line mean data using the GCTA program 457 (Yang et al. 2011) , which like many other mixed model GWAS applications, 458 estimates the polygenic variance only once, detected no SNPs above Bonferroni 459 threshold and only 34 under the arbitrary threshold of 10 -5 . We also applied our 460 ASREML approach to line means rather than individuals and found that it 461 detected exactly the same 4 SNPs above Bonferroni as our approach in eq. 2 (190 462 SNPs had p-values lower than 10 -5 ). It therefore appears that the increase in 463 detection rate is in this case mainly due to the ASREML model re-estimating the 464 polygenic variance for each SNP tested which results in an exact, rather than 465 approximate, calculation of the test statistic (Zhou and Stephens 2012) . 466
The majority of the literature regarding the expression of CHCs has identified 467 genes that are related to their production within specialised cells, oenocytes. 
